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Abstract

Molecular dynamics is a computational method used to study the behavior of molecules and atoms
over time. By simulating the interactions between individual particles, researchers can improve insights
into the physical and chemical properties of materials at the atomic scale. This approach has been applied
to a wide range of fields, from drug design to materials science and even rocket propulsion. In this case,
for ducted rocket.

One area where molecular dynamics has been particularly useful is in the study of boron oxidation.
Boron is a lightweight and high-strength material that has potential applications in the aerospace industry.
However, boron is also highly reactive with oxygen, which can lead to oxidation and degradation of its
mechanical properties. By using molecular dynamics simulations, researchers can study the process of
boron oxidation in detail and identify ways to mitigate its negative effects.

One potential application of boron in the aerospace industry is in ducted rocket motors. Ducted
rockets are a type of propulsion system that use a duct to compress air before mixing it with fuel and
igniting it to burn and then generate thrust. This approach has several advantages over traditional rocket
mortors, including higher efficiency and lower noise levels. However, ducted rockets also require materials
that can withstand the high temperatures and pressures generated during operation.

Boron-based materials are well-suited for use in ducted rocket motors because of their high strength and
heat resistance. However, boron oxidation can also be a concern in this context, as the high temperatures
and pressures can accelerate the oxidation process. By using molecular dynamics simulations, researchers
can study the interactions between boron and oxygen at the atomic level, and identify ways to protect
the material from oxidation.

In summary, molecular dynamics simulations have a wide range of applications in materials science
and engineering. In the context of boron oxidation and ducted rocket motors, this approach can be used
to study the behavior of molecules and atoms at the atomic scale, and identify ways to protect boron-
based materials from oxidation and degradation. With continued research and development, boron-based
materials could play an important role in the development of next-generation propulsion systems for
aerospace exploration and other applications.



LAMMPS was used in this study. LAMMPS is a classical molecular dynamics code with a focus on
materials modeling. It’s an acronym for Large-scale Atomic/Molecular Massively Parallel Simulator.



